We report here a case of a patient who underwent surgical resection of a giant pericardial cyst that was growing rapidly, causing anterior chest pain. An asymptomatic 56-year-old woman underwent a complete medical checkup in a healthcare center. Her chest X-ray showed an unusually large bulge on the left cardiac border, and she was referred to our hospital. The chest X-ray taken 2 years ago in another hospital showed similar bulge on the same left cardiac border, but it was noticeably smaller. Chest CT revealed a 9.5 × 4.5 cm pericardial cyst within the anterolateral aspect of the left cardiac border. The CT number of the mass was approximately 15 -20 HU. The mass also showed slight hyperintensity on T1-weighted MR images and hyperintensity on T2-weighted MR images. Four weeks later, she experienced anterior chest pain for the first time, and the chest X-ray and CT showed an increase in the size of the pericardial cyst. The CT number of the mass increased to approximately 30 -40 HU. The cyst was successfully removed by video-assisted thoracic surgery. The pericardial cyst was diagnosed as benign according to the results of histopathology. We conclude that the rapid growth of the pericardial cyst was caused by intracystic hemorrhage that originated from vascularized connective tissue in the cyst wall.
Introduction
Pericardial cysts occur in 1 out of every 100,000 persons [1, 2] and represent 6% -7% of all mediastinal masses [3] . Research indicates that they are caused by an incomplete coalescence of fetal lacunae during the development of the pericardium [4] . Most patients are asymptomatic, and these cysts are usually detected as incidental findings on chest X-rays [5] . Therefore, the natural history of pericardial cysts is unknown [6] . Most cases are asymptomatic and stable and only require follow-up. In contrast, surgical removal of cysts is required when they enlarge and cause symptoms such as chest discomfort or tightness, particularly in a supine position, and aching or pain caused by compression of the coronary arteries or cyst rotation.
Case Report
An asymptomatic 56-year-old woman underwent a complete medical checkup in a healthcare center. She was a beautician and gave a history of smoking a pack of cigarettes daily for 14 years; she had ceased smoking at the time of admission. Her mother died from liver cancer and the patient was an asymptomatic antigen-positive carrier of hepatitis B virus. Cardiovascular examination revealed a regular heart rate and rhythm with no murmur. Lung examination detected no significant pulmonary rales. All other findings were unremarkable as follows: white blood cell count, 5.1 × 10 3 /μL; red blood cell count, 4.57 × 10 6 /μL; hemoglobin level, 13.4 g/dL; platelet count, 13.9 × 10 4 /μL; and C-reactive protein level, 0.03 mg/dL ( Table 1) . Her chest X-ray showed an unusually large bulge on the left cardiac border (Figure 1(A) ). On the lateral projection, it appeared as an area of increased density overlying the upper cardiac silhouette (Figure  1(B) ). She was referred to our hospital for further investigations. Her chest X-ray taken 2 years ago in another hospital showed a similar abnormality, but it was noticeably smaller than the current cyst (Figure 2) . Computed tomography of the chest revealed a 9.5 × 4.5 cm pericardial cyst of the anterolateral aspect of the left cardiac border (Figure 3) . The inner constitution was uniform, the mass was not enhanced with contrast, and its CT number was approximately 15 -20 Hounsfield units (HU). There was no continuity between the coronary arteries and the pericardial cyst. The boundary of the pericardium and pericardial cyst was ambiguous at the level of the left atrium and the left ventricle, and it was considered to be the binding site of the pericardial cyst and pericardium. An MRI of the chest showed a well-defined lesion with homogenous, slight hyperintensity on T1-weighted imaging (Figure 4(A) ) and hyperintensity on T2-weighted imaging (Figure 4(B) ). These views, the high CT number, and slightly high intensity on T1-weighted imaging are generally observed in cases of bleeding. Echocardiography was also performed ( Figure 5) . A large extrinsic echo-free space was adjoined to the left atrium and left ventricle. A clear alteration of the size of the echo-free space was not demonstrated during the systolic and diastolic phases. In color Doppler ultrasonography, a blood flow signal was not observed in the cystic area. Left ventricular wall motion was normal and pericardial effusion was not apparent. On the basis of the above findings, the patient was diagnosed with a pericardial cyst.
Four weeks later, she experienced anterior chest pain for the first time. Chest X-ray, chest CT, and echocardiography were performed, and they revealed that the pericardial cyst had enlarged (Figures 6(A) and (B) ). The CT number increased to approximately 30 -40 HU. Moreover, her red blood cell count and hemoglobin level were decreased as compared with the previous blood examination (white blood cells count, 5.7 × 10 3 /μL; red blood cell count, 4.15 × 10 6 /μL; hemoglobin level, 12.5 g/dL; platelet count, 18.6 × 10 4 /μL; and C-reactive protein level, 1.47 mg/dL).
Surgical resection was planned, and the cyst was successfully removed by video-assisted thoracic surgery. The size of resected cyst was 10.5 × 7.5 cm (Figure 7) . It was unilocular and filled with a brown viscoid fluid. Histopathological examination revealed that a part of the cyst wall was lined by a single layer of flat or cuboidal mesothelial cells. Almost all portions of the cyst wall consisted of vascularized connective tissue and hemosiderin-laden macrophages, and exfoliated mesothelial cells were observed (Figures 8(A) and (B) ). No evidence of malignancy was detected.
Discussion
Pericardial cysts are often discovered as incidental findings on chest X-ray or CT. They are located typically at the cardiophrenic angles (at right and left sides in 51% -70% [3, 7] and 10% -40% of patients [8] , respectively) and rarely in other mediastinal locations not adjacent to the diaphragm (the hilum and the superior mediastinum at the level of the aortic arch [3, 9] ). In the present case, the cyst was found on the left cardiophrenic angle, and the binding site of the pericardial cyst and the pericardium was at the demarcation level of the left atrium and the left ventricle. Pericardial cysts usually are less than 5 cm in diameter [4, 10] . Pericardial cysts with a diameter > 10 cm are referred to as "giant pericardial cysts" [6] .
A characteristic CT scan finding of a typical pericardial cyst is the presence of a homogeneous mass with the similar attenuation as water that is not enhanced with contrast. MRI examination also shows the cyst contains serous fluid that produces low signal intensity on T1-weighted MRI and high signal intensity on T2-weighted MRI. In the present case, the CT number of the mass was higher than that of water (15) (16) (17) (18) (19) (20) . We also found that the signal intensity was slightly high on T1-weighted MRI and high on T2-weighted MRI. These views are generally seen in cases of hemorrhage. After this examination, the patient's pericardial cyst enlarged and was accompanied by obvious anterior chest pain for a short time, and the CT number was higher (30 -40 HU) than observed previously.
Pericardial cysts usually follow a benign course in the majority of cases; however, symptomatic or large pericardial cysts require surgical resection, video-assisted thoracic surgery, or percutaneous aspiration with ethanol sclerosis [11] . In the present case, the cyst was removed by video-assisted thoracic surgery. Histopathological examination showed evidence of intracystic hemorrhage. CT numbers, MRI intensity, histopathological examination of the lesion as well as complete blood cell counts and serum chemistry provide insights into why the cyst grew so rapidly. Thus, we interpret these results to mean that the fluid in the cyst detected during the first examination already included sparse areas of blood. The subsequent rapid growth that formed a giant pericardial cyst accompanied by anterior chest pain was caused by intracystic massive bleeding from vascularized connective tissue in the cyst wall.
Pericardial cysts occasionally cause complications including erosion into adjacent structures such as the right ventricular wall [12] or the superior vena cava [13] , cyst rupture [14] , cardiac tamponade [15, 16] , atrial fibrillation [17] , obstruction of the right mainstem bronchus [18] , and sudden death [19] . We conclude that our patient may have been at risk of pericardial cyst rupture when she felt chest pain. Therefore, careful observation is necessary whenever a patient with pericardial cyst is being followed up.
Conclusion
We report here a case of a rapidly growing, giant pericardial cyst. The results of our examinations led us to conclude that the rapid growth resulted from a large intracystic hemorrhage originating from vascularized connective tissue in the cyst wall. Therefore, we advise pulmonologists to be aware that pericardial cysts can enlarge rapidly and cause potential complications.
